LONGITUDINAL ADJUSTER FOR A VEHICLE SEAT 



CROSS-REFERENCE TO RELATED APPLICATION 
The present application is a continuation of PCT/EP03/01062, which was filed 
5 February 4, 2003, and is incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 
The present invention relates to a longitudinal adjuster for a vehicle seat, in 
particular for a motor vehicle seat, having a first seat rail, a second seat rail that can 
10 be slid lengthwise relative to the first seat rail, and at least one locking element 
movably home in the second seat rail, reaching outward at least in certain areas 
through openings of the second seat rail and cooperating with notches of the first seat 
rail to lock the longitudinal adjuster. 

From EP 0 842 808 Al, a longitudinal adjuster of the above-described type for 
15 a vehicle seat is known, in which several locking clamps that are able to be activated 
together manually are pivotably borne on the second seat rail. Each locking clamp 
has four teeth on each longitudinal side. The notches in the first seat rail cooperating 
with the teeth have a fimnel-shaped outer receptor area ensuring the reception of at 
least one locking clamp, and an inner receptor area with parallel flanks which actually 
20 does the locking. 

BRIEF SUMMARY OF THE INVENTION 
One aspect of the present invention is the provision of an improved 
longitudinal adjuster. In accordance with one aspect of the present invention, a 

25 longitudinal adjuster for a vehicle seat, in particular a motor vehicle seat, has a first 

seat rail, a second seat rail that can be slid lengthwise relative to the first seat rail, and 
at least one locking element movably home in the second seat rail, reaching outward 
at least in predetermined areas through openings of the second seat rail and 
cooperating with notches of the first seat rail to lock the longitudinal adjuster. In 

30 accordance with this aspect, at least one marginal layer of the locking element is 
softer than a marginal area of the second seat rail bordering the openings and/or a 
marginal area of the first seat rail bordering the notches. 
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Since at least a marginal layer of the locking element is softer than the 
marginal area bordering the openings and/or a marginal area of the first seat rail 
bordering the notches, plastic deformation of the marginal areas of the seat rails under 
stress due to the hardness of the locking element is avoided. This is particularly 
5 advantageous if the function of the surfaces of the marginal areas is to guide the 
locking element; i.e. if the surfaces are funnel-shaped and/or boarder a trapezoid 
opening, so that the locking element does not have any play when in its final locking 
position. Plastic deformation of these marginal areas would disallow reaching a play- 
free state. 

10 Preferably, the locking element is manufactured in such a way that only the 

marginal area is soft and the core is hard in order to better handle the stress. This is 
preferably achieved by subjecting the marginal area of the locking element to 
decaburization, e.g. during the heat treatment, after the hardening. Thus, costs are 
kept low. With this solution, the marginal area thus originally consists of the same 

15 material as the core and is formed in one piece with the core, wherein after hardening 
the entire locking element the marginal layer then again becomes softer than the core 
through the decarburization. Another option is a coating or a sandwich structure in 
which different materials are used from the beginning. All these solutions produce 
locking elements with locally differing hardness. 

20 The longitudinal adjuster according to the present invention can be used for all 

types of longitudinally adjustable seats. In the case of a preferred embodiment of the 
locking element in the form of a rigid notch plate with laterally protruding teeth, the 
width of at least one outer tooth differs from that of the other teeth in the longitudinal 
direction of the rail in order to improve the play- free latching into the lower rail. One 

25 tooth or two opposing teeth may be of greater widths. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention is explained in greater detail below with reference to an 
exemplary embodiment illustrated in the drawings, in which: 
30 Fig. 1 is a schematized, only partially shown longitudinal section through the 

exemplary embodiment in the area of a notch plate along the line I-I in Fig. 2 in a 
locked position, 
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Fig. 2 is a cross section through the exemplary embodiment along the line I-I 
in Fig. 1 and along the line II-II in Fig. 4 in a locked position, the unlocked position 
being shown by a dashed line. 

Fig. 3 is a top view of the notch plate, and 

Fig. 4 is a schematic side view of a vehicle seat. 

DETAILED DESCRIPTION OF THE INVENTION 
A device for longitudinally adjusting a vehicle seat 1 is hereinafter referred to 
as a longitudinal adjuster 3. The normal orientation of the vehicle seat 1 in a motor 
vehicle and the vehicle's normal driving direction will define the following 
directional references. The longitudinal adjuster 3 has, on both sides of the vehicle 
seat 1, a vehicle structure-fixed lower rail 5 as a first seat rail, and a seat structure- 
fixed upper rail 8 as a second seat rail. The lower rail 5, having an approximately U- 
shaped profile and being open at the top, and the upper rail 8, also having an 
approximately U-shaped profile and being open at the bottom, interlock with one 
another with their inward-bent and outward-bent edges, respectively. The upper rail 8 
functions as the runner rail and slides lengthwise on bearing balls 9 that are between 
the rails 8 and 5. The upper rail 8 is guided in the lower rail 5, which functions as the 
guide rail. 

There is at least one notch plate 12 having the function of a locking element 
for locking the upper rail 8 and the lower rail 5. There may also be several notch 
plates 12 arranged lengthwise behind each other. The notch plate 12 is arranged more 
or less horizontally inside a moimting space defined by the upper rail 8. The 
movement of the notch plate 12 in a vertical direction relative to the upper rail 8 is 
guided by way of a guide bolt 14 protruding vertically. A certain play is provided 
between the guide bolt 14 and the upper rail 8. A pre-loaded reset spring 16 that is 
arranged beside the guide bolt 14 is attached between the notch plate 12 and the upper 
rail 8 for ensuring an upward-directed pre-loading of the notch plate 12. There may 
also be two reset springs 16. 

On both of its longitudinal sides, the notch plate 12 has four horizontal teeth 
protruding transversally from the longitudinal direction of the rail. The inner (with 
respect to the longitudinal direction of the rails) teeth have the reference number 20 
and the outer (with respect to the longitudinal direction of the rails) teeth have the 
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numbers 22 and 24. The teeth 20, 22 and 24 arranged opposite each other are referred 
to as pairs. The inner teeth 20 and a first pair of outer teeth 22 have the same width in 
the longitudinal direction of the rails, whereas the second pair of outer teeth 24 is of 
greater width. The inner teeth 20 and the second pair of outer teeth 24 reach through 
5 approximately rectangular first openings 26 in the upper rail 8. The first pair of outer 
teeth 22 reaches through a second opening 28 having, in its upper section, a trapezoid 
shape and, in the adjacent section, a rectangular shape. 

In a locked position of the longitudinal adjuster 3, the teeth 20, 22 and 24 
reach into downward-opening notches 29 in the lower rail 5. The notches 29, which 

10 are more or less distributed over the entire length of the lower rail 5, are equidistant 
and of identical shape. The transition into the unlocked position is through a lifting 
mechanism (not shown in detail) that presses the guide bolt 14 downward. During 
transition fi-om the unlocked position to the locked position, occurring through the 
force of the reset spring 16, the marginal area 28' of the upper rail 8, bordering the 

15 second opening 28 in the trapezoid area, serves as a guiding surface for the movement 
of the notch plate 12. The shape of this marginal area 28' and the greater width of the 
second pair of outer teeth 24 ensures play-free locking of the notch plate 12, the first 
pair of outer teeth 22 ensuring play-free state with respect to the upper rail 8 and the 
second pair of outer teeth 24 ensuring play-free state with respect to the lower rail 5. 

20 To keep the outer teeth 22 from accidentally digging into the marginal area 

28', which would prevent further play-free functioning, the marginal layer 22' of at 
least the outer teeth 22 is softer than the marginal area 28'. In a preferred 
embodiment according to the invention, this is achieved by producing the notch plate 
12 from marginally decarburized heat-treatable steel. The process of marginal 

25 decarburization is performed after hardening in such a way as to produce a hard core 
able to handle the necessary static and dynamic stress, and a soft, defined, sufficiently 
deep marginal area 22' being in one piece with the core which, because of the contact 
conditions between the notch plate 12 and the marginal area 28', may be plastically 
deformed under stress without any plastic deformation of the marginal area 28'. This 

30 way, locking, even after plastic deformation, is play- free. By integrating the marginal 
decarburization into the heat treatment, no additional costs will arise or, in 
comparison with sandwich construction, only moderate additional costs. 
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